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DEPARTMENT OF THE INTERIOR

Fish and Wildlife Service

50 CFR Part 17

Endangered and Thr~tinsdWildlife
and Plants; Notic. of 12-Month Finding
on Petition to Ust CagI.’s Map Turtle

AGENCY: Fish andWildlife Service,
Interior.
ACTiON: 12-monthpetition finding.

SUMMARY: The Fish andWildlife Service
(Service)announcesa12•monthfinding
for thepetitionto addtheCagle’smap
turtle (Graptemys cagiel) to theList of
EndangeredandThreatenedWildlife
andPlants.The Cagle’smap turtle is
currently found only in theGuadalupe
River systemin southeast-centralTexas
in Kerr, Kendall, Comal, Guadalupe.

Gonzales,Dewitt, andVictoriaCounties.
The Caglesmap turtle is threatenedby
habitatloss dueto reservoir
construction,waterdiversions,water
quality degradation,andby human
depredation(collectingfor pettradeand
intentionalshootings).Information has
beenpresentedthat thepetition to list
Cagle’smap turtle is warrantedbut
precludedby listing actionsof higher
priority. Becausethethreatto the
speciesis not imminent,Cagle’smap
turtle is not proposedfor listing at this
time.

DATES: The finding announcedin this
noticewasmadeon January4. 1993.

ADDRESSES: Information,comments,or
questionsconcerningthis petition
shouldbesentto theStateOffice
Supervisor,TexasStateOffice, U.S. Fish
andWildlife Service,611 East6th
Street,Room 407, Austin. Texas78701.
Thepetition, petition finding, and
supportingdataareavailablefor public
inspectionby appointment,during
normalbusinesshours,at theabove
address.

FOR FURThER INFORMATiON CONTACT:

PatrickConnor,Fish andWildlife
Biologist, at the aboveaddress
(telephone512/482—5436).

SUPPlEMENTARY INFORMATiON:

Background

Section4(b)(3)(B)of theEndangered
SpeciesAct of 1973, asamended(Act)
(16 U.S.C. 1531 et seq.), requiresthat,
for anypetitionto revisetheList of
EndangeredandThreatenedWildlife
andPlantsthatcontainssubstantial
scientificor commercialinformation,
theServiceshould makea finding
within 12 monthsof thedateof receipt
ofthepetitionon whetherthe
petitionedactionis (a) not warranted,
(b) warranted,or (c) warranted,but
precludedfrom immediateactionby
otherpendingproposals.

Dr. FlaviusKillebrew, Departmentcf
Biology andGeosciences,WestTexas
StateUniversity, Canyon,Texas.
submittedapetition to theServiceto
list theCagle’smapturtle asa
threatenedspecies.Thepetition was
datedApril 16, 1991,andreceivedby
theServiceon April 26, 1991.A 90-day
determinationthattheactionrequested
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may bewarrantedwasannouncedin the
FederalRegisteron December16, 1991
(56 FR 65209).

Distribution andBiologyof Cagle’s Map
Turtle

Caglesmapturtle is a river turtleand
is restrictedto riverinehabitat
(Killebrew 1991a).This turtle is
endemicto theGuadalupeRiversystem.
Caglesmap turtle is currently found
only in segmentsof theGuadalupeand
SanMarcosRiversin Kerr, Kendall,
Comal, Guadalupe.Gonzales,Dewitt,
andVictoria Countiesin southeast
centralTexas(Killebrew 1992,
Killebrew andPorter1991, Porter1992).

The currentdistribution of Cagie’s
map turtle is in threeriver segments:(a)
The upperGuadalupeRiverfrom
Kerrville to Seguin,(b), themiddle
GuadalupeRiver from Seguinto Cuero
(including the SanMarcosRiver from
Ottineto its confluencewith the
GuadalupeRiver), and(c) thelower
GuadalupeRiver from Cueroto Victoria.
The distribution is basedon surveys
usingtime-constrainedbaskingturtle
frequencyindicesandmark-recapture
studies(Killebrew 1991a,Killebrew
1991b,Porter1992).

The populationsin theupper
GuadalupeRiveraresmall and disjunct
(Killebrew 1991a).FromKerrville
downstreamto CanyonLake,
populationsaredescribedas minimal
andunevenlydistributed(Killebrew
1991a).Cagle’smap turtle is absentfrom
CanyonLakeproperandvirtually
absentin thesegmentfrom CanyonDam
downstreamto NewBraunfels
(Killebrew 1991a). Five impoundments
on theGuadalupeRiver(LakeDunlap,
LakeMcQueeny.LakePlacid,Starcke
Park Lake,andMeadowLake) occur
betweenNew BraunfelsandSeguin.In
this segment,Cagle’smap turtleoccurs
only in small populationsin a7.5 km
(4.6 mile) section whereriverine
conditionsexist (Killebrew 1991a).

Themiddle Guadalupesupportsthe
main populationof this species
consistingof theGuadalupeRiver
betweenthetownsof SeguinandCuero
(about233river-kmlr 144 river-miles),
(Kiliebrew 199Ia). About 60 to 70% of
thespeciesis estimatedto occur
betweenSeguinandCuero,constituting
the largestcontinuousdistribution of
thespecies(FlaviusKillebrew, West
TexasStateUniversity.pers.comm.,
1992). A smallerpopulationhasbeen
notedon theSanMarcosRiverin
GonzalesCounty(Porter 1992).

The GuadalupeRiverfrom Cueroto
Victoria marksthesouthernextentof
thedistribution of C. caglel.The
numberof Cagle’smap turtlesdecrease
goingdownstreamfrom Cuero, and

disappearin thevicinity of Victoria
(Killebrew 199Th.Killebrew 1992).

Habitatrequirementsfor Cagle’smap
turtleareexemplifiedby theGuadalupe
RiverbetweenSeguinandCuerowhere
the“river bedis mostlysilt andgravel”
and ‘gravel barsconnectinglong pool
areaswith a shallowaveragedepthand
a muddy. moderateflow” (Killebrew
1992). Baskinghabitatis providedby
fallen treesandshrubs,logs, rocks and
cypressknees(HaynesandMcKown
1974, Killebrew 1992).

Cagle’smap turtlehasdistinct size
differencesbetweenthesexes.Theadult
maleuppershell (carapace)length
averages7 to 12 cm (3 to 5 in.), while
thoseof femalesaregenerallylargerand
mayattainsizesup to 20 cm (B in)
(ConantandCollins 1991,Haynes1976,
HaynesandMcKown 1974,Killebrew
andPorter1989 Killebrew andPorter
1990).Little is known regarding
reproductionin this species.Haynes
andMcKown (1974)collectedhatchlirig
turtles from Septemberthrough
NovemberandsurmisedthatCagle’s
map turtlenestingperiodoccursin late
spring andearlysummer.Nestinghabits
in this speciesarenot well knowr~.One
observednestingtook placeon asand
bar (Killebrew, pers.comm., 1992).
However,HaynesandMcKown (1974)
reportedthatsandbarsarevirtually
nonexistentin manyreachesof the
GuadalupeRiverandconcludedthat
nestinghabitsin Cagle’smapturtlemay
differ from other speciesof Groptemys
thatoften neston sandbars.

Cagle~smap turtle is highly aquatic.
andoptimalhabitatappearsto include
both riffles andpools(Haynesand
McKown 1974, Killebrew 1991a,
Killebrew 1992).Riffles area sectionof
a streamlriverwherethewateris
usuallyshallowerandthecurrentis of
greatervelocitythan in theconnecting
pools.Gravelbarriffles andtransition
areasbetweenriffles andpoolsare
consideredto be importantfor Cagle’s
map turtles sincetheseareasare
consideredto behighly productiveof
insetprey itemsof Cagle’smap turtle
(Killebrew 1991a,Killebrew 1991b).
Recentradiotelemetrystudiesindicate
malesmay spendmostof their time in
theseareas(Killebrew 1991b).

Killebrew (1991b)describedCable’s
mapturtle feedingecology,including
seasonal,size-specific,andsex-specific
diet differences.This studytook place
nearCueroin thesouthernpartof the
range.Adult malesfed primarily on
insects(81% of gastrointestinalcontents
by weight wereinsects)while adult
femalesfed primarily on mollusks(88%
of gastrointestinalcontentsby weight
wereAsiatic clam, Corbiculaflumffiea)
(Killebrew 1991b).TheAsiatic clam,a

non-nativespecies,escapedinto Texas
rivers sometimebetween1970and1973
(B. McMann, University of Texasat
Arlington. pers.comm., 1992).

Male Cagle’smapturtles feed
extensively (45% gastrointestinal
contentsby weight)on trichopteran
(caddisfly) larvaeof thegenus
Nectopsyche(Killebrew i9Qlb).
Killebrew (1991b)alsodescribedother
insectpreyfor Cagle’s mapturtlesof
both sexes,including rnayfly nymphs.
damseiflynymphsandadults,dragonfly
nymphsandadults,stonefly nymphs.
andspongillafly larvae.Male juveniles
fed on nearly equalquantitiesof snails
andinsectswhile femalejuvenilesate
nearlyequalquantitiesof Asiatic clams
andinsects(Killebrew 1991b).

HaynesandMcKown (1974)
examinedfood items in severaljuvenile
andadult malesandtwo subadult
femalescollectedin July. T~eyreported
adiet of insectsfor both sexes(mostly
caddisflies).Juvenileshadalsoeaten
largenumberof smallgnat-like
dipterans.The femaleshadeaten
cadisfliesandsnails. Lehmann(1979)
reportedboth sexesas insectivorous.
primarily consumingcaddisfliesand
odonates(Dragonflies anddamselflies).
Thestudiesof Haynesand McKown
(1974)andLehmann(1979) involved
small samplesizesandcollections
during a oneortwo month period.

Threatsto Cogle’sMap Turtle

Caglesmap turtle warrantsprotection
undertheAct for the following reasons:
(1) Cagle’smap turtle hasan extremely
limited distribution; (2) within its
currentrange,suitablehabitatfor
Cagle’samp turtle is fragmentedand
becomingmorescarce.Cagle’smap
turtle facesfurtherlossesof suitable
habitat from proposedimpoundments
andwaterdiversions;(31 Cagle’smap
turtlesdiet of aquaticinvertebrates
(particularly insects)maybeadversely
affectedby alteredinstreamflow,
pollution andincreasedsedimentation;
and(4) humandepredationis occurring
in the from of intentionalshootingsand
over-collectingfor thepet trade,zoos,
museums,andscientificstudies
(Killebrew 1991a,Killebrew 1992)
Thesefactors arediscussedbelow.

Cagle’s map turtle is a restricted
endemicspecies,occurringonly in
segmentsoftheGuadalupeRiveranda
small contiguousreachof theSan
MarcosRiver. Mark-recapturestudieson
a 27km (17mi) segmentof the
GuadalupeRiver nearCueroindicates
that thepopulationin thestudyareais
stable(Killebrew 1992),The
populationsin theupperGuadalupe
Riverarevulnerabledueto their limited
sizeanddisjunct distribution.
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The validity of historic recordsfrom
the SanAntonio Riversystem(Dixon
1987, Haynes1976, Haynesand
McKown 1974)is uncertain(Porter
1992).Theholotypeandparatype
specimenswere from theGuadalupe
River (HaynesandMckown 1974)and
only a few sight recordswere reported
from theSanAntonio Riversystem.A
recentsurvey of theSanAntonio did
not find any Cagle’smap turtles (Porter
1992).

Historic recordsof Cagle’smapturtle
from theBlancoRiver andSanMarcos
RiveraboveOttineexist,but this species
wasnot found in thosereachesduring
recentfield work (Killebrew, pers.
comm., 1992, Porter1992).

Cagle’smap turtle facesfurther
riverine habitatlossesanddegradation
in the form of small andiorlarge
impoundmentsandwaterdiversions.
Cagle’smapturtle is absentfrom deep
water/non-riverinehabitatin its range
(Killebrew 1991a).

Cagle’smapturtles occurwherethe
GuadalupeRiveremptiesinto Canyon
Lake (an8.240 acrereservoir)andthey
occurabovethereservoirbut not in the
lakeproper(Killebrew 1991a).The
waterreleasedfrom thedeeperand
cooler portion of CanyonLakemay
decreasethesuitability of riverine
habitatfor Cagle’smapturtlebelow
CanyonDarn. Cagle’smayturtlehas
beenobservedin only onesmall, warm
pool betweenCanyonLakeandNew
Braunfels(Killebrew 1991a).

Oneeffectof impoundmentis the loss
of riffle andriffle/pool transitionareas
usedby malesfor foraging.Depending
on its size, a dam itself maybea partial
or completebarrierto Cagle’smapturtle
movementandcould fragmenta
population.Constructionof smaller
impoundmentsandhumanactivities on
theriver havelikely eliminatedor
reducedforagingandbaskinghabitats.
SinceCagle’smap turtleappearsnot to
persistin lentic or lacustrine(lake-like)
conditions(Killebrew 1992),
impoundmentsreducetotal habitatarea
andsuitability, as well as fragment
remaininghabitat.

Proposedrnpoundmentson the
GuadalupeRiver andcertaintributaries
~%‘ouldadverselyaffectthe Cagle’smap
turtle. TheTexasWaterDevelopment
Board(1990)recommendedtwo
reservoirsites (LindenauandCuero)in
theGuadalupeRiverbasinbedeveloped
to meetregionalwatersupply needs.
The pioposedCueroReservoirwould
eliminateoverhalf of thesuitable
habitatusedby themain population
(Killebrew 199Th). TheCueroReservoir
could becompletedabout10 yearsfrom
thetime reservoirdevelopmentbegins
iii earnest.Other proposedreservoirsin

theGuadalupeRiversysteminclude:(a)
UpperGuadalupeReservoir:(‘o) Ingrain
Reservoir;(c) LindenauReservoir(d)
CloptonCrossingReservoir~and(e)
LockhartReservoir(FryeandCurtis
1990, TexasWaterDevelopmentBoard
1990).None of thesereservoirsareon
theGuadalupeRiverproper.but their
constructionwould have effectson the
GuadalupeRiver, its flow andphysical
habitat,existingCagle’smapturtle
habitats,andthepotential for species
recoveryin tributariesof theGuadalupe
River. The City of SanAntonio is
currentlyexaminingalternatewater
suppliesandis consideringtransfers
from theGuadalupeRiver Basinand
elsewhereto meettheirneeds.Water
diversionsfrom theGuadalupeRiver
mayaffect Cagle’smap turtlehabitatin
variouswaysdependingupon how
muchwateris divertedandhow the
diversion is accomplished.Although
damsandreservoirshavehigh potential
to impactCagle’smap turtle,
constructionof theseimpoundment
projectsis not occurringat this time and
do not constitutean immediateor
ongoingthreat.

The distributionandabundanceof
Cagle’smap turtles’spreybaseof
aquaticinsectsmaybe affectedby the
proposedimpoundmentsor diversions
notedabove.Male Cagle’smapturtles
feedextensivelyon caddisflylarvaeof
thegenusNectopsyche(Killebrew
1991b).Thiscaddisflygenushasbeen
identified as sensitiveto andintolerant
of organidnutrientpollution (Hilsenhoff
1987).Other Cagle’smap turtle insect
prey items(describedabove)havebeen
characterizedassensitiveto organic
pollution andotherenvironmental
changes(U.S.EnvironmentalProtection
Agency1990).Theseinsectgroups
(mayflies, stoneflies,andodonates)are
likely to be adverselyaffectedby
increasedorganicwaste/nutrient
pollution or waterquality degradation.

The availability of theAsiatic clamas
a food item for femaleCagle’smap
turtles is likely to bevariablein time
andspace.The Asiatic clamis known
for its explosivepopulationgrowth and
massivemortalities(die-offs) (Sinclair
1971)andis vulnerableto flooding (B.
McMann, pers.comm., 1992).
Dependenceon this unreliablefood
sourcemay furtherreducepopulation
viability for Cagle’smap turtle.

Currently, thecities ofNew Braunfels
andSeguin aremajorpoint sourcesof
treatedmunicipal wastewateron the
GuadalupeRiver, permittedfor a
combineddischargeof 10.23million
gallonsper day(MGD). Two more
wastewatertreatmentplantsin thearea
areplannedwith a combinedpermitted
dischargeof about5 MCD. The

capabilityof theGuadalupeRiver to
assimilatethis andother nutrient
loading dependsontheamountof steam
flow.

Cagle’smapturtlesarethreatenedby
humandepredationin the form of over-
collectingfor the pet tradeand
intentional shootings(Killebrew, pers.
comm.,1991, Killebrew 1991a,
Killebrew 1992).Dealersin thepet trade
areevidentlyselling Cagle’smapturtles
to wholesalersandhave offered$50 per
hatchlingand$400 per breeding pair to
map turtlecollectors(Killebrew, pet-s.
comm.,1991). Regulationof this
commercialexploitation is minimal at
theStatelevel andthereareno Federal
regulations. State law requiresonly a
huntinglicenseto collect,shoot, sell, or
tradeCagle~smap turtle. Currently,
exportationof Cagle’smapturtles
requireonly adeclarationto the Fish
andWildlife Serviceat Ports‘-f Entry.
About 5% of individualshandledin the
field haveshell deformitiesindicative of
shootings(Killebrew, pers.comm.,
1992).

Section4(b)(3)(B) of theEndangered
SpeciesAct requiresthat the Service
makeoneof the following 12-month
findingson anypetition presenting
substantial information: (i) The
petitionedactionis not warranted;(ii)
thepetitionedactionis warrantedand
will be proposedpromptly; or (iii) the
petitionedaction is warrantedbut is
precludedby otherefforts to revisethe
lists, andexpeditiousprogressis being
madein listing anddelistingspecies.
Section4(b)(3)(B)Ui) requiresthat
petitionsfor which theactionrequested
is found to be warrantedwill be
promptly published in theFederal
Registeralongwith a generalnoticeand
completetext of aproposedregulation
to implementsuchaction.

On thebasisof thebestavailable
scientificandcommercialinformation
andthefollowing assessmentof Service
listing priorities andprogress,the
Servicefinds that listing of Cagle’smap
turtle is warranted,but precludedby
work on otherspecieshavinghigher
priority for listing. Although thedegree
of threatto thespeciesfrom
impoundmentprojectsis high, it is not
an ongoingor imminent threat.
Degradingwaterquality from pollution
andhumandepredationis ongoing,but
thesethreatsby themselveswould not
causethespeciesto go extinct.The
Serviceis expeditiouslyworking on
listingabacklogof specieshaving
higherpriority for protectionunderthe
EndangeredSpeciesAct. TheService
intendsto list this speciesas soonas
listing actionsfor specieswith a higher
listing priority arecompleted.(With this
petition finding of warrantedbut
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precluded,Cagle’smap turtlewill be
assignedto CategoryI on the Service’s
Animal Noticeof Review.)
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